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Abstract

Three new non-native bumblebee species, Bombus hortorum, Bombus hypnorum
and Bombus terrestris, have been recorded on the Faroe Islands for the first time.
Previous literature reported only the presence of Bombus lapponicus, Bombus
lucorum and Bombus pratorum. A combination of records from 2007 to 2024 have
been utilised to explore and update the distributions of each species of bumblebee
now present. Whilst B. lucorum has continuously spread through most of the
islands, B. pratorum, B. hortorum and B. hypnorum have remained localised with
limited range increase. The confirmation of an individual B. ferrestris is discussed
with respect to misidentifications. B. lapponicus is considered no longer present on
the islands. These updated distributions provide initial data to understand the ongoing
colonisation of these bumblebee species, the potential for further establishments or
range expansions, and will help to determine their invasive potential in the future.
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Introduction

The rate of species introductions to new geographical regions has been
rapid in recent years (Seebens et al. 2020). Within the North Atlantic realm
(Figure 1), bumblebees (Bombus spp.) have been introduced to a number
of islands (Kratochwil 2016; Namin et al. 2021; Goulson et al. 2011;
Goulson and Williams 2001). In Iceland, introductions of Bombus lucorum
(Linnaeus, 1761) and Bombus hortorum (Linnaeus, 1761) were suggested
to be a result of individual queens hibernating in imported potted plants
(Prys-Jones et al. 2016). The first records of both species were within
reasonable flying distance of Reykjavik’s port. Similarly, the first records of
Bombus hypnorum (Linnaeus, 1758) were observed near the port at Keflavik
(Prys-Jones et al. 2016). Potapov et al. (2018) showed that the Icelandic
bumblebee fauna shared mitochondrial DNA lineages with those of the
United Kingdom, which seems a likely origin point. Whilst it is possible for
bumblebees to navigate large bodies of water (Fijen 2020), their arrival is
almost certainly an unintended outcome of human-mediated maritime
transport (Prys-Jones et al. 2016).
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Figure 1. Bumblebee observations in the Faroe Islands. A.1. Map showing the location of the
Faroe Islands with respect to North Atlantic countries with bumblebee introductions.
A.2. Individual island names of the Faroe Islands. B. The year each species was observed on
which island. *Mean annual air temperature was calculated as a difference to the average
temperature between 1953 and 1973. Temperature increase from this average is depicted in red
and decrease depicted in blue. Climate data was obtained from Jensen (2023).
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These introductions have not been benign. Since the arrival of B. lucorum
in Iceland in 1979, this species has steadily increased its range and displaced
Bombus jonellus (Kirby, 1802) in multiple localities (Hallmen 2017). Both
B. jonellus and B. lucorum compete for the same floral foraging resources
(Prys-Jones et al. 2016). However, considering B. lucorum is more adaptable
to change and a very efficient forager, the species can competitively exclude
B. jonellus from shared environments (Kratochwil 2016).

Bombus lucorum is expanding its range to other North Atlantic islands
such as the Faroe Islands (Jensen and Madsen 2013, 2018). The Faroe
Islands (Figure 1) is an archipelago located in the North Atlantic Ocean
400 km southeast of Iceland, 300 km northwest of the United Kingdom
and 600 km west of Norway. The Faroe Islands comprise 18 islands, with a
population of around 53,000 people, of which 14,000 inhabit the capital
city of Térshavn (Supplementary material Table S1). Four sub-sea tunnels
connect several of the islands, with bridges and ferries connecting the rest.
The isolated nature of the Faroe Islands means many goods are imported,
totalling almost 1.2 billion GBP between October 2023 and September
2024 (Statistics Faroe Islands 2024).

Despite this isolation, the Faroe Islands have experienced several new
unintended bumblebee introductions in the past few decades. Madsen and
Jensen (2011) first described the unintended introductions of B. lucorum
and Bombus pratorum (Linnaeus, 1761) in 2007 and 2010, respectively.
These species’ introductions were further explored with respect to both
their expanding and, in the case of B. pratorum, decreasing distributions
(Jensen and Madsen 2013, 2018). Jensen and Madsen (2018) speculated that
more bumblebee species were likely to be unintentionally introduced to the
Faroese fauna based on the increase of maritime transport and inter-island
infrastructure. Observations have since been made identifying the presence
of three more species, B. hortorum, B. hypnorum and B. terrestris
(Linnaeus, 1758).

This communication aims to update the distributions of B. lucorum and
B. pratorum, explore the potential establishments of B. hortorum, B. hypnorum
and B. terrestris, and propose what future work needs to be done to
determine their invasive potential.

Materials and methods

Observations of non-native bumblebees have been collated from 2007 to
2024 from several sources. The very first recorded bumblebee was caught
in 1887 and is currently stored at the Zoological Museum in Copenhagen,
Denmark (ZMUC). Many observations have been submitted and recorded
after a call for more information on the Faroese radio and television by the
Faroese natural historian Jens-Kjeld Jensen in 2010, 2011 and 2012. This
successful engagement of the Faroese public has led to 124 photographic
and videographic observations, and 102 descriptive submissions via social
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media, telephone and email. Bumblebees have been actively searched for
from 2010 onwards and the occasional individual caught for identification.
Some specimens are stored at the ZMUC and others at the National
Museum of the Faroe Islands. Additionally, data from iNaturalist
(https://www.inaturalist.org/), a crowdsourced repository for species
observation records, has been collated between 2019 and 2024. Only
observations with permission of use were used in the final dataset
(included = 49, excluded = 23). Each of the photos from these observations
were reviewed manually to ensure species identification was correct based
on the individual’s phenotype. The abundance data of each species was
deemed too unreliable, as observations were too sporadic. Therefore, each
recorded observation has been grouped into the town or village it was seen
and presented as presence data (Table S2).

Results

Bombus hortorum

The first recorded B. hortorum was caught on 14 August 2021, on a boat
docked in Tveroyri, a village on the east coast of Suduroy island. The boat
had sailed from the main capital city Térshavn, where the majority of
bumblebee species observations are. In 2021 and 2022, B. hortorum was
independently recorded 7 times in both Térshavn and Hoyvik. Based on its
widespread distribution within these towns, it is reasonable to assume that
the species may have been present for some time prior to the initial recorded
observation. The banding pattern on B. hortorum is not dissimilar to B. lucorum
and B. terrestris (Figure 2), so misidentifications might be possible.

Bombus hypnorum

Observations of B. hypnorum have been more localised, with the first
observed individual found on 10 August 2021 in the capital city of Térshavn.
This individual was observed stationary on the road surface, displaying
neither foraging behaviour nor flight activity. 12 more observations were
recorded in both Térshavn and neighbouring Hoyvik in 2021 and 2022. As
of 2024, the species has not spread further than the Térshavn municipality.
Individuals observed in 2022 displayed forms of increased melanin and
were significantly darker than a typical B. hypnorum.

Bombus lucorum/terrestris

At least 83 observations of B. lucorum have been made since 2007 when the
first queen was sighted in Skalabotnur on the island of Eysturoy. Whilst
this first individual was caught and identified formally at the Copenhagen
Zoological Museum, many of these observations were recorded using
photographs from mobile phones and so it cannot be said for certain that
they are not B. terrestris. Both B. lucorum and B. terrestris workers have
very similar phenotypes, with the same yellow banding pattern at the top of
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Figure 2. Banding patterns of the five introduced bumblebee species (Bombus hortorum, Bombus hypnorum, Bombus lucurom,
Bombus pratorum and Bombus terrestris), including differences between Queens (Q), workers (@) and males (3). In B. lucorum,
banding patterns are typically the same between Queens and workers. Banding patterns that are the same between Queens, workers
and males are depicted as Q. Note: illustrations are to depict banding pattern only. Photos: A, C & D by Jens-Kjeld Jensen, B by
Shannon Goldberg, E & F by Marita Gulklett.

the thorax and midway down the abdomen (Figure 2). Bombus lucorum
queens have a white tail, whereas B. terrestris queens present a buff, or a
white colour, depending on their geographical origin. Male B. lucorum are
easier to distinguish owing to the yellow hairs found on the face, which
B. terrestris males do not have. To avoid the risk of incorrectly recording
distributions, unless stated specifically as B. lucorum or B. terrestris, these
two species have been grouped together (B. luc/terr) in this article.

Since the first recording of B. lucorum in 2007 in Skalabotnur on Eysturoy,
the species has spread to most of the Faroe Islands. By 2017, B. luc/terr had
spread to 8 of the 18 islands, including all the towns found near the first
initial observation. By 2024, B. luc/terr spread to further islands, moving
away from Skalabotnur, and has been observed on 10 of the 18 islands.
Evidence of breeding B. lucorum was found in Husar on the northeast
island of Kalsoy in 2019 and in 2024 this was still the case (Eskild Hansen
pers. comm.). In 2021, the first recorded B. luc/terr was observed in Mykines
village on Mykines Island, the westernmost island of the Faroe Islands. On
the island of Sandoy, between 2015 and 2019, B. luc/terr had been restricted
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to the town of Skopun. In 2022, the species had spread on Sandoy and
individuals of B. luc/terr were photographed in Sandur, a town south of
Skopun. Presence of B. lucorum in Sandur was further confirmed by 3
individual specimens caught and identified by Henning Bang Madsen.
Bombus luc/terr has also been photographed in Gjogv, the most northerly
village of Eysturoy. This individual was photographed stationary on the
grass, not displaying foraging or flight activity.

There has been 1 confirmed observation of a queen B. terrestris in 2017.
This individual was caught in Tveroyri on the island of Suduroy and
identified using DNA barcoding by Prof. Dr. Robert J. Paxton of Martin
Luther University Halle-Wittenberg, Germany. Currently there is no evidence
that B. terrestris is actively breeding here or anywhere else on the Faroe
Islands and no evidence is available that it is involved in greenhouse
pollination on the islands.

Bombus pratorum

The distribution of B. pratorum on the Faroe Islands has been extensively
discussed (Madsen and Jensen 2011; Jensen and Madsen 2013, 2018). The
first 2 initial observations of B. pratorum were in 2008 at Signabeur, a town
situated on the east coast of Streymoy, the largest of the islands. More
observations were recorded in 2011 and 2012 in the towns of Kollafjerdur
and Hésvik, both north of Signabeur. Since then, however, B. pratorum has
not been observed in any of these towns. In 2016, 2017 and 2022, 3 confirmed
individuals were observed in Vestmanna, west of the initial recorded
sightings. In 2019, an individual B. pratorum was also observed in Kvivik,
south of Vestmanna. No sightings were reported anywhere on the Faroe
Islands in 2023 or 2024.

Discussion

Most bumblebee observations have been recorded in or near towns and
villages, where there are increasing amounts of non-native and imported
flowers such as Rosa rugosa, Fuchsia sp., Centaurea sp. and Lupinus sp.
Anecdotally, bumblebees have been introduced to the islands this way
through means of shipment, as discussed in Jensen and Madsen (2018). It
seems likely that certain bumblebee species are more likely to establish
within urbanised areas because of these increases in foraging resources.
Much of the rural Faroese landscape has been largely devoid of flowers
typically considered appropriate foraging resources for bumblebees in the
past, owing to sheep grazing and a cold, harsh climate. Sheep grazing is
particularly extensive across the islands, with grasslands dominating the
vegetation to accommodate this and scant amounts of flowers and trees as
a result (Haraldsstovu 2020). Prior to the establishment of B. pratorum and
B. lucorum in 2007, only one observation of a bumblebee had been made.
In 1887, an individual B. lapponicus (Fabricius, 1793) was recorded, but the
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species did not establish. Perhaps it was a one-off accidental introduction,
or perhaps floral resources were so low the species could not survive.

A few of the larger settlements such as the capital Térshavn also have
parks with areas of woodland that provide possible nesting habitats for
some species, such as the newly established B. hypnorum (Prys-Jones 2019).
The nesting preferences of B. hypnorum are fairly unique among bumblebee
species, preferring elevated and enclosed sites such as tree cavities, bird
boxes, and other above-ground locations (Prys-Jones 2019). Notably, the
landscape of the Faroe Islands is largely devoid of trees, with limited
wooded areas primarily restricted to urban parks scattered across the
islands. In Térshavn, however, the relatively high density of introduced
tree species, planted within gardens, parks, and cemeteries, creates multiple
suitable nesting opportunities for B. hypnorum, potentially supporting its
establishment and survival in this environment. In 2024, an individual
B. hypnorum nest was discovered in the attic of a house in Toérshavn
(Konni Olsen pers. comm.), highlighting the opportunities presented in an
urban context. This would limit the species’ success to urban and sub-urban
areas, which may restrict range increases in the future and prevent this
species from being a widespread invasive.

Bombus hortorum is another new species to the Faroe Islands and is
partly reliant on introduced garden plants as a main source of foraging
(Prys-Jones et al. 2016). The proboscis length of B. hortorum is longer than
many shorter-tongued, generalist bumblebee species such as B. lucorum.
As a result of this long tongue, B. hortorum often favours deeper, more
tubular garden plants (Goulson 2010) such as the Weigela sp. found in
many gardens in Térshavn. In Iceland, B. hortorum has failed to spread
outside of Reykjavik and neighbouring towns because of this (Kratochwil
2016). In the Faroe Islands, currently B. hortorum seems restricted to
Térshavn and neighbouring Hoyvik possibly for similar reasons, only
being observed in Tveroyri because of human-facilitated maritime transport.
Flowering species found between towns are mostly those with shallow
corollas, such as Succisa pratensis, Prunella vulgaris and Calluna vulgaris.
While theoretically B. hortorum could forage on these flowers, Goulson
(2010) speculated that the long tongue was a hinderance in shallow flowers
and resulted in inefficient foraging. It is possible that because of this,
B. hortorum’s distribution will remain localised to areas of urban and sub-
urban planting. In Northern Norway, however, B. hortorum has recently
colonised the Varanger region, foraging on shallower Astragalus alpinus
flowers (Hallmen 2024a, b). This means the species has the potential to
forage on the shallower flowers outside of the towns and villages on the
Faroe Islands and increase its range in future years.

It is evident from these observations that B. luc/terr are now well
established on the Faroe Islands. In the span of 17 years (2007-2024),
B. luc/terr have been observed on 10 of the 18 islands and their distribution
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Figure 3. The distribution of the five introduced bumblebee species (Bombus hortorum, Bombus
hypnorum, Bombus luc/terr and Bombus pratorum) between 2007 and 2024 on the Faroe
Islands. Towns and villages georeferenced in Supplementary material Table S1.

is continually expanding. Every observation has been made in or near a
town (Figure 3), implying that floral resources in the rural landscapes of
the Faroe Islands are unfavourable to supporting these bumblebees. It is
also evident that B. luc/terr have been the most successful bumblebee
species so far. These species are generally more resilient than the other
bumblebee species described here. A variety of factors contribute to this
resilience, including the species’ broad nesting preferences, adaptability to
urban habitats and more extensive foraging palate (Maebe et al. 2021; Falk
and Lewington 2019). Many of the observations have been recorded initially
as B. lucorum, but considering the species’ phenological similarities to
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B. terrestris, it will be important to distinguish which of the two species is
present in which locations using DNA analysis in the future (Alferink et al.
2020).

Since 2007, the range of B. pratorum has decreased. Initially the species
was present in at least three towns, but as of 2016 individuals have only
been observed a few times in Vestmanna and only once in Kvivik. The Faroese
climate can be harsh, with average temperatures ranging from 3-10
degrees Celsius across the year. Whilst B. pratorum has adaptations to
tolerating a cooler climate (Goulson 2010), the floral season is greatly
reduced, and foraging opportunities are lower in the smaller villages such
as Vestmanna. Bombus pratorum has a reduced flight season compared
with other species; it forages mainly in spring and early summer. This may
well reduce the chances of this species to successfully colonise the Faroe
Islands. Travelling between villages offers an even greater challenge
considering the very limited availability of floral resources in the
landscape. The absence of sufficient foraging resources promotes low
habitat connectivity, meaning B. pratorum would struggle to maintain
viable populations across these fragmented habitats.

Concluding remarks

This communication reports observations of B. hypnorum, B. hortorum
and B. terrestris for the first time on the Faroe Islands. The establishment
of both B. pratorum and B. lucorum have been recorded previously (e.g.
Jensen and Madsen 2013, 2018; Madsen and Jensen 2011), but only B. luc/terr
seems to have continued to prosper. The unintentional introduction of
species such as B. lucorum raises questions of not just how, but where did
the species originate from before the Faroe Islands. Further DNA work can
be done to determine whether the genetic makeup of these B. lucorum are
similar to those found in Iceland the United Kingdom, or mainland
Europe, thus starting to build a picture of how the species expands its
range over large bodies of water. DNA sequencing should also be used to
distinguish between B. lucorum and B. terrestris throughout the islands to
determine their respective distribution ranges.

Most observations have been localised to urban and sub-urban areas so
far, indicating that establishment zones are limited, and floral assemblages
of rural areas do not currently provide sufficient foraging for bumblebees.
Climate warming, however, is driving change in plant communities globally
by altering floral species distributions and phenology and so bumblebees
may have the potential to increase their range in the future (Trunschke et
al. 2024). With increased maritime transport as well, the bumblebee fauna
of the Faroe Islands will need careful monitoring as time progresses. To
determine the invasive potential of these species, it is paramount that
plant-pollinator network data is produced for the Faroe Islands.
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